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with a high power generation performance can be obtained., 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Use a fuel electrode as a substrate, form an electrolyte membrane on this fuel electrode, and an air pole is 
formed on this electrolyte membrane. In the cell of the solid oxide fuel cell which supplies oxidant gas to said air pole, 
supplies fuel gas to said fuel electrode, is made to generate electromotive force among both, and obtains power between 
said electrolyte membranes and said air poles — the film (F — calcium of Cel-X FX O (2-delta) The cell of the solid 
oxide fuel cell which is any one or two combination or more of Y, Sm, Gd, La, Mg, Sc, Nd, Yb, Pr, Pb, Sr, Eu, Dy, Ba, 
and Be, and was characterized by forming 0<=x<=0.50. 

[Claim 2] The cell of the solid oxide fuel cell according to claim 1 characterized by forming the film of said Cel-X FX 
O (2-delta) in the whole front face of said fuel electrode. 

[Claim 3] The film of said Cel-X FX O (2-delta) is the cell of the solid oxide fuel cell according to claim 1 or 2 
characterized by being the Seria film which doped Samaria. 

[Claim 4] Said electrolyte membrane is the manufacture approach of the cell of a solid oxide fuel cell given in any 1 
term of claims 1-3 characterized by forming in said fuel electrode using print processes. 

[Claim 5] Said print processes ar e the manufacture approaches of the cell of the solid oxide fuel cell according to claim 
4 which is screen printing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cell of the solid oxide fuel cell which raised especially the 
generation-of-electrical-energy engine performance about the cell of the solid oxide fuel cell of the supporting lamella 
mold which constituted the fuel electrode as a base material. 
[0002] 

[Description of the Prior Art] The cell of a solid oxide fuel cell prepares an air pole in one electrolytic field, the fuel 
electrode is prepared in the field of another side, and two or more laminatings of such a cell are carried out, oxidant gas 
is supplied to an air pole, it supplies fuel gas to a fuel electrode, and the solid oxide fuel cell is generating electromotive 
force. 

[0003] Next, the manufactur e appr oach of the supporting lamella- type cell using a dip method is explained using the 
flow chart shown in drawing 12 . 

[0004] Temporary quenching of the fuel electrode (Green) which carried out push harder shaping of the raw material of 
a powder-like fuel electrode with a press at the predetermined configuration (Tl), and fabricated it first is carried out 
with an electric furnace etc. for about 100 hours, and it considers as a porous body (T2). Next, the fuel electrode which 
carried out temporary quenching is dipped into the electrolyte slurry which made the electrolytic raw material the shape 
of a slurry, and an electrolyte raw material is made to adhere to (T3) and the whole front face of a fuel electrode thinly, 
if an electrolyte slurry is made to adhere, an electrolyte slurry will be dried moderately — making — (T four) ~ dip a 
fuel electrode into an electrolyte slurry again, an electrolyte raw material is made to adhere to a front face, and it dries 
again. Repeatedly, if an electrolyte membrane is formed in the front face of a fuel electrode at predetermined thickness, 
it will put into a furnace and adhesion / desiccation activity of such an electrolyte raw material will be calcinated, until 
an electrolyte raw material serves as predetermined thickness (about 7 times) (T5). 

[0005] Next, an electrolyte membrane is ground, the unnecessary electrolyte membrane formed in the perimeter of a 
fuel electrode is removed, and a predetermined configuration is made (T6). And it was calcinating by preparing an air 
pole on an electrolyte membrane (T7) (T8). 

[0006] Thus, conventionally, electric resistance reduced resistance for the high electrolyte membrane as a thin film of 
10-10 micrometer s of number s, made operating temperature of a cell low, and was raising cost, heat mechanical 
dependability, etc. of a cell of a solid oxide fuel cell. 
[0007] 

[Problem(s) to be Solved by the Invention] However, a solid oxide fuel cell needs to attain a miniaturization and a high 
increase in power, and the cell is asked for the higher generation-of-electrical-energy engine performance in recent 
years. For example, the electric resistance between an electrolyte membrane, an air pole, or an electrolyte membrane 
and a fuel electrode is reduced more, and realizing the higher generation-of-electrical-energy engine performance is 
called for. 
[0008] 

[Means for Solving the Pr oblem] In order to solve the above-mentioned technical problem, the cell consisted of this 
inventions as follows. 

[0009] namely, between an electrolyte membrane and air poles ~ film (F ~ calcium — ) of Cel-X FX O (2-delta), such 
as a layer (film) of SDC (Seria which doped Samaria) It was any one or two combination or more of Y, Sm, Gd, La, 
Mg, Sc, Nd, Yb, Pr, Pb, Sr, Eu, Dy, Ba, and Be, and 0<=x<=0.50 was formed and the cell was constituted. 
[0010] The method of application was the phase in which the electrolyte membrane was formed on the fuel electr ode, 
and we applied the slurry of SDC etc. on the electrolyte membrane, and decided to form the after air pole on an 
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electrolyte membrane. Thereby, the electric resistance between an electrolyte membrane and an air pole can be 
reduced, and a cell with the high generation-of-electrical-energy engine performance can be obtained. Although what is 
necessary is just to apply the SDC film etc. to the field by the side of an electrolyte membrane at least, it may be 
applied to the fuel electrode front face of the rear face of the field in which the electrolyte membrane was formed. 
[0011] 

[Embodiment of the Invention] One example of the cell concerning this invention is explained. 

[0012] A cell 2 is shown in drawing 1 . Have formed the electrolyte membrane 6 in the front face of the fuel electrode 4 
as a base material, the SDC film 7 is made, as for a cell 2, to intervene on the front face of an electrolyte membrane 6 
further, and the air pole 8 is formed. This cell 2 is pinched with the alloy separator 30 and the separator 34 which 
consists of a ceramic manifold 32, as shown in drawing 10 , the laminating of a separator 34 and the cell 2 is carried out 
suitably, and the solid oxide fuel cell 1 is constituted. A solid oxide fuel cell 1 generates electromotive force, when fuel 
gas is supplied to a fuel electrode 4 and it supplies oxidant gas to an air pole 8 in predetermined conditions (for 
example, temperature of 750 degrees C etc.). 

[0013] Next, the manufacture approach of a cell 2 is explained using the flow chart of drawing 7 . First, a powder-like 
raw material is fabricated in a predetermined configuration, and the fuel electrode 4 as a base material is formed (SI). 
The raw materials of a fuel electrode 4 are nickel and the cermet of yttria stabilized zirconia (YSZ), knead a raw 
material with a water-soluble binder, for example, polyvinyl alcohol, and fabricate it in slight push hardness with press 
equipment (not shown) etc. The fuel electrode 4 fabricated in the predetermined configuration is shown in drawing 3 . 
Specified quantity content of the ostomy agent (not shown) has been carried out at the raw mater ial of a fuel electrode 
4, and many holes will be formed in the interior of a fuel electr ode 4 if an ostomy agent is burned down by baking 
mentioned later. 

[0014] The non-calcinated fuel electrode 4 fabricated by press equipment is arranged in the condition as it is at a coater 
18 (refer to drawing 2 ), and the electrolyte slurry 24 is applied to a front face (S2). The electrolyte slurry 24 kneads the 
raw material of the electr olyte (electrolyte membr ane 6) which consists of YSZ and the binder of nonaqueous 
solubility, for example, a polyvinyl butyral, and has set it as predetermined viscosity. In addition, as a binder, there are 
methyl cellulose, polyethylene, sodium polyacrylate, gum arabic, etc. in addition to the above. 

[0015] As shown in drawing 2 , a coater 18 is a printing machine which prints with the so-called screen printing, and 
the mold of a configur ation equal to an electrolyte membr ane 6 is formed in the scr een ver sion 20. If a fuel electrode 4 
is arranged to the position of a coater 18, the electrolyte slurry 24 will be applied to the top face of a fiiel electrode 4 
through a mold by moving a squeegee 22 along with the screen version 20 (S2). If the electrolyte slurry 24 is applied to 
a predetermined configuration, an electrolytic front face will be dried suitably. Desiccation should just be extent which 
can apply the electrolyte slurry 24 in piles on the electrolyte slurry 24 which did not need to be dried completely and 
applied the electrolyte slurry 24. The fuel electrode 4 with which the electrolyte membrane 6 was formed in the front 
face is shown in drawing 4 . 

[0016] If the electrolyte slurry 24 is dried moderately, the electrolyte slurry 24 will be applied in piles like the above, 
and it will be made to dry. And spreading of the electrolyte slurry 24 is repeated until the electrolyte slurry 24 becomes 
predetermined thickness. If the laminating of the electrolyte slurry 24 is carried out to predetermined thickness, it will 
co-sinter with a fuel electrode 4 (S3), (calcinate an electrolyte membrane 6 and a fuel electrode 4 together) 
[0017] And SDC is applied to an electrolyte membrane 6 and the SDC film 7 is formed. SDC is Seria (Cel-xSmxO (2- 
delta)) which doped Samaria, and particle size is x= 0.3 in about 0.1-5 micrometers. SDC distributes the powder to Ce 
sol, is mixed, forms an SDC slurry, and applies it to the thickness of 4 micrometer s on the whole front face of an 
electrolyte membrane 6 with a dip method etc. (S4). The condition that the SDC film 7 was applied is shown in 
drawing 5 . Next, the applied SDC film 7 is calcinated at pr edetermined temperature (S5). If it calcinates, an air pole 8 
is applied on an electrolyte membrane 6 through the SDC film 7 (S6), and the whole will be calcinated and it will be 
made to complete (S7). from the particle (LSCF-SDC) to which an air pole 8 has the presentation of Ce0.8 Sm 0.2O1.9 
whose particle size in which mean particle diameter encloses LaO.6SrO.4CoO.8Fe 0.2O3 which is 0.60 micrometers, 
and the perimeter of this particle is 0.1 micrometer s — becoming — Ce0.8 Sm 0.2O1.9 — 0.5 - 60wt% — it is contained. 
The whole cell 2 in which the air pole 8 was formed on the electrolyte membrane 6 is shown in drawing 6 . 
[0018] In addition, an air pole 8 is O (C(Al-x Bx)l-y Dy) (3+delta). The particle which has a presentation, the particle 
(A ~ La and Y --) which has the presentation of Cel-X EX O (2-delta) Any one or two combination or more of Sm, 
Gd, Pr, and calcium, and B Sr, Any one or two combination or more, Ba and calcium, and C Mn, Co, Any one or two 
combination or mor e of Ce, and D Cr, nickel, Mg, Any one or two combination or more of Zr, Ce, Fe, and aluminum, 
and E calcium, Y, Sm, Gd, La, Mg, Sc, Nd, Yb, Pr, Pb, Sr, It is any one or two combination or more of Eu, Dy, Ba, and 
Be. The path of the particle to which, as for the particle which has the presentation of O (3+delta), a path has the 
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presentation of 0.1-20 micrometers and Cel-X EX O (2-delta) that what is necessary is just to constitute from 
0<=x<=0.50 and 0<=y<=0.50 (Cl-y Dy) (Al-x Bx) should just be 0.1-5 micrometers. 

[0019] furthermore, between an electrolyte membrane 6 and an air pole 8, it may not come out SDC film 7, and the 
film (F is any one or two combination or more of calcium, Y, Sm, Gd, La, Mg, Sc, Nd, Yb, Pr, Pb, Sr, Eu, Dy, Ba, and 
Be, and is 0<=x<=0.50) of Cel-X FX O (2-delta) may be formed. Moreover, the particle size should just be about 0.1-2 
micrometers. Furthermore, the ratio of the thickness of viewpoints, such as oxygen tension and a difference of the 
thermal expansion of each film, to the electrolyte membrane 6 and SDC film 7 grade should just be ten or more 
substantially. 

[0020] Thus, by having formed the conductive high SDC film 7 between the electrolyte membrane 6 and the air pole 8, 
the electric resistance of the interface of an air pole 8 and an electrolyte membrane 6 is r educed, and the high 
generation-of-electrical-energy engine performance can be obtained. Moreover, by having formed the electrolyte 
membrane 6 using screen printing, irregularity is formed in a front face, the touch area between an electrolyte 
membrane 6 and an air pole 8 increases, and adhesion improves. 

[0021] Furthermore, since the direct electrolyte slurry 24 can be applied to a fuel electrode 4, without being able to 
apply and form a predetermined configur ation and the electrolyte membrane 6 of thickness in the fuel electr ode 4 
which is a base material simply and quickly, and carrying out temporary quenching of the fuel electr ode 4 after 
fabricating the raw material of a fuel electrode 4, time and effort and cost are sharply reducible. Moreover, from 
passing the screen version 20 and applying the electrolyte slurry 24, moderate irregularity is formed and the good 
electrolyte membrane 6 can be formed. 

[0022] moreover, a fuel electrode 4 and the electrolyte slurry 24 — when the property of each binder, i.e., a binder, 
chooses the combination of water solubility or nonaqueous solubility suitably, after being able to adjust the condition 
of the interface formed among both at the time of applying the electrolyte slurry 24 to a fuel electrode 4 and 
calcinating, it is precise, and the good electrolyte membrane 6 with few impurities can be formed. Furthermore, the 
front face of an electrolyte membrane 6 and the interface of an electrolyte membrane 6 and a fuel electrode 4 can be 
made into desired structure by making it cooperate other than the combination of water solubility, nonaqueous 
solubility, etc., coming out, and choosing both binder suitably. 

[0023] In addition, the SDC film 7 may be applied to the whole outside surface of a fuel electrode 4 and an electrolyte 
membrane 6 as shown in whole electrolyte membrane 6 not a front face but drawing 8 and drawing 9 . Moreover, the 
conventional air pole is sufficient as an air pole 8, and the manufacture approach which forms an air pole 8 on an 
electrolyte membrane 6 is also easy to come out of it as usual. 

[0024] In addition, although [ the above-mentioned example ] an electrolyte slurry is applied and an electrolyte 
membrane is formed with screen printing, in this invention, not only screen-stencil but other print processes are 
sufficient, and an electrolyte membrane may be further formed with a dip method. 

[0025] Moreover, the combination of not only the above-mentioned example but other classes is sufficient as the 
property of a binder. 

[0026] The experimental result which starts this invention at example drawing 1 1 of an experiment is shown. The cell 
used for the experiment YSZ and an air pole for the cermet of nickel and YSZ, and an electrolyte An average of 0.6- 
micrometer O (Co(Lal-xSrx)l-yFey) (3+delta) particle (x= 0.4, y= 0.2), [ a fuel electrode ] Where it constituted from a 
0.1 -micrometer Cel-xSmxO (2-delta) particle (x= 0.2) and an electrolyte membrane is formed in a fuel electrode 
Another side prepared the SDC (Ce0.7Sm0.3O (2-delta)) film only between the electrolyte membrane and the air pole, 
and one side formed the air pole on the SDC film at the whole, respectively. 

[0027] Supplied fuel gas and oxidant gas for these cells with the operating temperature of 750 degrees C, the generation 
of electrical energy was made to start, and the electrical potential differ ence to current density was measured. It turns 
out that there is little descent of an electrical potential difference even if current density rises, the high generation-of- 
electrical-ener gy engine performance is obtained by this, and a result with it better [ to form the SDC film not only in 
between a fuel electrode and electrolyte membranes but in the reverse, i.e., front face of fuel electrode, side of an 
electrolyte membrane moreover ] is obtained. 
[0028] 

[Effect of the Invention] accor ding to the cell of this invention — at least — between an electrolyte membrane and air- 
poles - film (F - calcium — ) of Cel-X FX O (2-delta), such as SDC film By being any one or two combination or 
more of Y, Sm, Gd, La, Mg, Sc, Nd, Yb, Pr, Pb, Sr, Eu, Dy, Ba, and Be, and having formed 0<=x<=0.50 The electric 
resistance of an electrolyte membrane and an air pole can be reduced, and the cell of the high generation-of-electrical- 
energy engine performance can be obtained. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the cell concerning this invention. 
[Drawing 2] It is drawing showing a coater. 
[Drawing 3] It is drawing showing a fuel electrode. 

[Drawing 4] It is drawing showing the fuel electrode in which the electrolyte membrane was formed. 
[Drawing 5] It is drawing showing the fuel electrode in which the SDC film was formed. 
[Drawing 6] It is drawing showing a cell. 

[Drawing 7] It is drawing showing the procedure of the manufacture appr oach concerning this invention. 

[Drawing 8] It is the sectional view of an electrolyte membrane and a fuel electrode in which the SDC film was formed. 

[Drawing 9] It is the sectional view showing the cell in which the SDC film was formed. 
[Drawing 10] It is drawing showing a solid oxide fuel cell. 
[Drawing 11] It is drawing showing an experimental result. 

[Drawing 12] It is drawing showing the procedure of the conventional manufacture approach. 
[Description of Notations] 
2 Cell 

4 Fuel Electr ode 

6 Electrolyte Membrane 

7 SDC Film 

8 Air Pole 
18 Coater 

20 The Screen Version 
22 Squeegee 
24 Electrolyte Slurry 
30 Alloy Separator 
32 Ceramic Manifold 
34 Separator 
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